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SUBPART A—GENERAL 
APPLICABILITY AND DEFINITIONS 

5 13.0 Applicability of this part. This 
part establishes standards with which 
compliance shall be demonstrated for 
the issuance of and changes to type cer
tificates for engines used on aircraft. 
This part, until superseded or rescinded, 
shall apply to all engines for which 
applications for type certification are 
made after the effective date of this part 
(August 20, 1938). 
5 13.1 Definitions. As used in this 

part terms are defined as follows: 
(a) Administration—(1) Administra

tor. The Administrator is the Admin
istrator of Civil Aeronautics. 

(2) Applicant. An applicant is a per
son or persons applying for approval of 
an engine or any part thereof. 

(3» Approved. Approved, when used 
alone or as modifying terms such as 
means, devices, specifications, etc., shall 
mean approved by the Administrator. 
(See § 13.18.) 
(b) General design—(1) Standard 

atmosphere. The standard atmosphere 
is an atmosphere defined as follows: 

U) The air is a dry, perfect gas, 
(iii The temperature at sea level is 

59° P., 
(iii) The pressure at sea level is 29.92 

inches Hg, 

(iv) The temperature gradient from 
sea level to the altitude at which the 
temperature equals -67° P. is -0.003566° 
F./ft. and zero thereabove. 
(v) The density p« at sea level under 

the above conditions is 0.002378 lbs. 
sec. 7ft.' 
(2) Brake horsepower. Brake horse

power is the power delivered at the pro
peller shaft of the engine. 
(3) Take-off power. Take-off power 

is the brake horsepower developed under 
standard sea level conditions, under the 
maximum conditions of crankshaft rota
tional speed and engine manifold pres
sure approved for use in the normal 
take-off, and limited in use to a maxi
mum continuous period as indicated in 
the approved engine specification. 
(4) Maximum continuous power. 

Maximum continuous power is the brake 
horsepower developed in standard at
mosphere at a specified altitude under 
the maximum conditions of crankshaft 
rotational speed and engine manifold 
pressure approved for use during periods 
of unrestricted duration. 
(5) Manifold pressure. Manifold 

pressure is the absolute pressure meas
ured at the appropriate point in the in
duction system, usually in inches of 
mercury. 
(6) Critical altitude.' The critical al

titude is the maximum altitude at which 
in standard atmosphere it is possible to 
maintain without ram, at a specified ro
tational speed, a specified power or a 
specified manifold pressure. Unless 
otherwise stated, the critical altitude is 
the maximum altitude at Which it is pos
sible to maintain, at the maximum con
tinuous rotational speed, One of the 
following: 
<i> The maximum continuous power, 

in the case of engines for which this 
power rating is the same at sea level and 
at the rated altitude,' 
di) The maximum continuous rated 

manifold pressure, in the case of engines 
the maximum continuous power of which 
is governed by a constant manifold pres
sure, 

CERTIFICATION 
§ 13.10 Eligibility for type certificates. 

An engine shall be eligible for type cer
tification under the provisions of this 
part if it complies with the airworthiness 
provisions hereinafter established or if 

•• These definitions may not apply in the 
case of less conventional engines such as 
compound, variable discharge turbine, etc. 

(1) 
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the Administrator finds that the provi
sion or provisions not complied with are 
compensated for BY factors which pro
vide an equivalent level of safety: Pro
vided, That the Administrator finds no 
feature or characteristic ot the engine 
which renders it unsafe for use on 
aircraft 
S 13 .11 Designation of applicable reg

ulations. The provisions of this section 
shall apply to all engine types certifi
cated under this part irrespective of the 
date of application for type certificate 

i a i Unless otherwise established by 
the Board, the engine shall comply with 
the provisions of this part together with 
a)l amendments thereto effective on the 
date of application for type certificate, 
except that compliance with later ef
fective amendments may be elected or 
required pursuant to paragraphs 'c> 
<d>. and (e1 of this section 
(b If the interval between ths. date 

of application for type certificate and 
the issuance of the corresponding type 
certificate exceeds three years a new 
application for type certificate shall be 
required, except that for applications 
pending on May 1, 1954. such three-year 
period shall commence on that date. At 
the option of the applicant, a new ap
plication may be filed prior to the ex
piration of the three-year period In 
either Instance the applicable regulations 
shall be those effective on the date of the 
new application in accordance with par
agraph 'a) of this section. 
<c> During the interval between filing 

the application and the issuance of a 
type certificate, the applicant may elect 
to show compliance with any amend
ment of this part which becomes effective 
during that interval, in which case all 
other amendments found by the Admin
istrator to be directly related shall be 
complied with 
<d> Except as otherwise providec by 

the Board, or by the Administrator pur
suant to 5 1.24 of this subchapter, a 
change to the type certificate (see 5 13 13 
<b) i may be accomplished, at the option 
of the holder of the type certificate, 
either in accordance with the regulations 
incorporated by reference in the type 
certificate pursuant to 5 1 3 . 1 3 <c>. or in 
accordance with subsequent amendments 
to such regulations in effect on the date 
of application for approval of the 
change, subject to the following provi
sions: 

' 1 > When the applicant elects to show 
compliance with ar. amendment to the 
regulations in effect on the date of ap
plication for approval of a change, he 
shall show compliance with all amend
ments which the Administrator finds are 
directly related to the particular amend
ment selected BY the applicant. 

'2> When the change consists of a 
new design or a substantially complete 
redesign of a major component of the 
engine, and the Administrator finds that 
the regulations incorporated by refer
ence in the type certificate pursuant to 
§ 13.13 'd do not provide complete 
standards with respect to such change, 
he shall require compliance with such 
provisions of the regulations in effect on 
the date of application for approval of 

th? change as he finds will provide a level 
of safety equal to that established by the 
regulations incorporated by reference at 
the time of Issuance of the type certifi
cate 
• e i If changes listed in subparagraphs 

• 1 • and 12> of this paragraph are made, 
the engine shall be considered as a new 
type, in which case a new application for 
type certificate shall be required and the 
regulations together with all amend
ments thereto effective on the date of the 
new application shall be made applicable 
in accordance with paragraphs <ai, <b). 
i c i . and <d i of this section. 

' 1 > A change M the principle of opera
tion: 
<2> A change in design, configuration, 

power limitations, or speed limitations, 
which the Administrator finds is so ex
tensive as to require a substantially com
plete investigation of compliance with 
the regulations, 

§ 1 3 . 1 2 Recording o] applicable reg
ulations. The Administrator, upon the 
issuance of a type certificate, shall re
cord the applicable regulations with 
which compliance was demonstrated. 
Thereafter, the Administrator shall re
cord the applicable regulations for each 
change in the type certificate which is 
accomplished in accordance with regula
tions other than those recorded at the 
time of issuance of the type certificate 
'See 5 1 3 . 1 1 . ) 

5 13.13 Type certificate, (a) An ap
plicant shall be issued a type certificate 
when he demonstrates the eligibility of 
the engine by complying with the re
quirements of this part in addition to 
the applicable requirements in Part 1 of 
:his subchapter^ 

'b1 The type certificate shall be 
deemed to include the type design (see 
5 13.14 bit. the operating limitations 
for the engine i s e e § 1 3 . 1 6 ) , and any 
other conditions or limitations pre
scribed by the regulations in this sub
chapter. 
<C> The applicable provisions of this 

part recorded by the Administrator In 
accordance with § 1 3 . 1 2 shall be con
sidered as incorporated in the type cer
tificate as though set forth in full. 
5 13.14 Data required, fa) The ap

plicant for a type certificate shall submit 
to the Administrator such descriptive 
data, test reports, and computations as 
are necessary to demonstrate that the 
engine complies with the requirements 
of this part. 
•b) The descriptive data required in 

paragraph > a > of this section shall be 
known as the type design and shall con
sist of such drawings and specifications 
as are necessary to disclose the config
uration of the engine and all the design 
features covered in the requirements of 
this part, such information on dimen
sions, materials, and processes as is nec
essary to define the structural strength 
of the engine, and such other data as are 

; Prior to approval for use of a type certifi
cated engine or* a certificated alTcraft, the 
engine will be -equlred to comply with per
tinent provisions of the applicable aircraft 
airworthiness parts of tlie regulations In this 
subchapter. 

necessary to permit by comparison the 
determination of the airworthiness of 
subsequent engines of the same type. 

5 1 3 1 5 Inspections and tests. Inspec
tions and tests shall include all those 
found necessary by the Administrator to 
insure that the engine complies with the 
applicable airworthiness requirements 
and conforms to the following: 

i a ) All materials and products are in 
accordance with the specifications in the 
type design, 
<b) All parts of the engine are con

structed in accordance with the draw
ings in the type design, 
(c) All manufacturing processes, con

struction, and assembly are as specified 
in the type design. 

§ 13.16 Required tests. The block 
tests prescribed in this part shall be con
ducted to establish the engine operating 
limitations, as chosen by the applicant, 
and the reliability of the engine to oper
ate within those limitations. The provi
sions of paragraphs <ai through (d) of 
this section shall be applicable. 

( a i The applicant shall furnish all 
testing facilities, including equipment 
and competent personnel, to conduct the 
prescribed block tests. 

ib) An authorized representative of 
the Administrator shall witness such of 
the block tests as are necessary to verify 
the test report. 
(c) The Administrator shall establish 

engine operating limitations determined 
on the basis of the engine operating con
ditions demonstrated during the block 
tests. Such operating limitations shall 
include those items relating to power, 
speeds, temperatures, pressures, fuels, 
and oils which he finds necessary for safe 
operation of the engine. 
<d> It shall be permissible to use sep

arate engines of identical design and 
construction in the vibration, calibration, 
detonation (if applicable), endurance, 
and operation tests prescribed in sub
parts 6 and C of this part, except that 
if a separate engine is used for the en
durance test it shall be subjected to a 
calibration check before starting the en
durance test. 

5 13.17 ProduciiOJi certificates. (For 
requirements with regard to production 
certificates see Part 1 of this subchap
ter.) 
5 13.18 ApproBOl of materials, parts, 

processes, and appliances, (a) Mate
rials, parts, processes, and appliances 
shall be approved upon a basis and in a 
manner found necessary by the Admin
istrator to implement the pertinent pro
visions of the regulations in this sub
chapter. The Administrator may adopt 
and publish such specifications as he 
finds necessary to administer this regu
lation, and shall incorporate therein 
such portions of the aviation industry, 
federal, and military specifications re
specting such materials, parts, processes, 
and appliances as he finds appropriate. 

N o t e : The provisions of this paragraph are 
Intended to allow approval of materials, 
parts, processes, and appliances under the 
system of Technical Standard Orders, or In 
conjunction with type certification proce-
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dures for an engine, or by any other form 
of approval toy the Administrator. 
(b> Any material, part, process, or ap

pliance shall be deemed to have met the 
requirements for approval when it meets 
the pertinent specifications adopted BY 
the Administrator and the manufac
turer so certifies in a manner prescribed 
by the Administrator. 
§ 13.19 Changes in type design. (For 

requirements with regard to changes in 
type design and the designation of ap
plicable regulations therefor, see § 13.11 
<d) and <e), and Part 1 of this sub
chapter. ) 
IDENTIFICATION AND INSTRUCTION MANUAL 
§ 13.20 Identification plate. A fire

proof identification plate shall be se
curely attached to the engine in a 
location which will be readily accessible 
when the engine is installed on an air
craft. The identification plate shall 
contain the identification data required 
by § 1.50 of this chapter. 
§13.21 Instruction manual. The ap

plicant shall prepare and make available 
an approved manual containing instruc
tions for the installation, operation, 
servicing, maintenance, repair, and over
haul of the engine. 
NOTE:: It Is not Intended to limit the FORM 

of the manual to a single document, 
SUBPART B—RECIPROCATING ENGINES 

DESIGN AND CONSTRUCTION 
5 13.100 Scope. The provisions of 

this subpart shall apply to reciprocating 
engines. 
(a) The engine shall not incorporate 

design features or details which experi
ence has shown to be hazardous or 
unreliable. The suitability ol all ques
tionable design details or parts shall be 
established by tests. 

(b> The design and construction pro
visions of this subpart shall be applicable 
to the engine when it is installed, op
erated, and maintained in accordance 
with the instruction manual prescribed 
in § 13.21 and when fitted with an appro
priate propeller. 
§ 13.101 Materials. The suitability 

and durability of all materials used in 
the engine shall be established on a basis 
of experience or tests. All materials 
used in the engine shall conform to ap
proved specifications which will insure 
their having the strength and other 
properties assumed in the design data. 
§ 13.102 Fire prevention. The design 

and construction of the engine and the 
materials used shall be such as to mini
mize the possibility of occurrence and 
spread of fire because of structural fail
ure, overheating, or other causes. 
§ 13 103 VIBRATION. The engine shall 

be designed and constructed to function 
throughout its normal operating range 
of crankshaft rotational speeds and en
gine powers without inducing excessive 
stress in any of the engine parts because 
of vibration and without Imparting ex
cessive vibration forces to the aircraft 
structure. 

S 13 104 Durability. All parts of the 
engine shall be designed and constructed 
to minimize the development of an un
safe condition of the engine between 
overhaul periods. 
5 13.110 Fuel and induction system. 

I a) The fuel system of the engine shall 
be designed and constructed to supply 
an appropriate mixture of fuel to the 
cylinders throughout the complete oper
ating range of the engine under all flight 
and atmospheric conditions. 
(b) The intake passages of the en

gine through which air or fuel in com
bination with air passes for combustion 
purposes shall be designed and con
structed to minimize the danger of ice 
accretion in such passages. The engine 
shall be designed and constructed to per
mit the use of a means for ice preven
tion. 
§ 13.111 Ignition system. All spark 

ignition engines shall be equipped with 
either a dual ignition system having at 
least two spark plugs per cylinder and 
two separate electrical circuits with 
separate sources of electrical energy, or 
with an ignition system which will func
tion with equal reliability in flight. 
§13.112 Lubrication system, (a) 

The lubrication system of the engine 
shall be designed and constructed so 
that it will function properly in all flight 
attitudes and atmospheric conditions in 
which the airplane is expected to oper
ate. 
(b) In wet sump engines the provision 

of paragraph (a) of this section shall be 
complied with when only one-half of 
the maximum lubricant supply is in the 
engine. 
(c> The lubrication system of the en

gine shall be designed and constructed 
to permit the installation of a means 
for cooling of the lubricant. 
§ 13.113 Engine cooling. The engine 

shall be designed and constructed to 
provide the necessary cooling under con
ditions in which the airplane is expected 
to operate. 
§ 13.114 Engine mounting attach

ments. The mounting attachments and 
structure of the engine shall have suffi
cient strength, when the engine is 
mounted on an aircraft, to withstand 
the loads arising from the loading con
ditions prescribed in the airworthiness 
parts of the regulations in this subchap
ter applicable to the aircraft involved. 
§ 13.115 Accessory attachments. Ac

cessory drives and mounting attach
ments shall be designed and constructed 
so that the engine will operate properly 
with the accessories attached. The de
sign of the engine shall incorporate pro
visions for the examination, adjustment, 
or removal of all essential engine 
accessories. 

BLOCK TESTS 
§13 150 General. The engine, includ

ing all essential accessories, shall be sub
jected to the block tests and inspections . 
prescribed in S§ 13.151 through 13.157. 
§ 13.151 Vibration test. A vibration 

survey shall be conducted to investigate 
crankshaft torsional and bending vibra

tion characteristics over the operational 
range of crankshaft rotational speed and 
engine power normally used in flight 
(including low-power operation). from 
idling speed to either 110 percent of the 
desired maximum continuous speed rat
ing, or 103 percent of the desired take-off 
speed rating, whichever is higher. The 
survey shall be conducted with a repre
sentative propeller. If a critical speed 
or speeds are found to be present in the 
operating range of the engine, changes 
in design of the engine shall be made for 
their elimination prior to the conduct of 
the endurance test specified in § 13.154, 
or the endurance test shall include oper
ation under the most adverse vibration 
condition for a period sufficient to estab
lish the ability of the engine to operate 
without fatigue failure. 
§ 13.152 Calibration tests. The en

gine shall be subjected to such calibra
tion tests as are necessary to establish its 
power characteristics and the conditions 
for the endurance test specified in 
§ 13.154. The results of the power char
acteristics calibration tests shall consti
tute the basis for establishing the 
characteristics of the engine over its 
entire operating range of crankshaft 
rotational speeds, manifold pressures, 
fuel/air mixture settings, and altitudes. 
Power ratings shall be based upon stand
ard atmospheric conditions. (See also 
§ 13.16 (d>.) 
§ 13.153 Detonation test. A test 

shall be conducted to establish that the 
engine can lunction without detonation 
throughout its range of intended condi
tions of operation. 
§ 13.154 Endurance test. The en

durance test of an engine with a repre
sentative propeller shall include a total 
of 150 hours of operation and, depend
ing upon the type and contemplated use 
of the engine, shall consist of one of the 
series of runs specified in paragraphs 
<a> through (c) of this section, which
ever series is applicable. The runs shall 
be performed in such periods and order 
as are found appropriate by the Admin
istrator for the specific engine. During 
the endurance test the engine power and 
the crankshaft rotational speed shall be 
controlled within ±3 percent of the 
specified values. 
(a) Single-speed engines. For en

gines not incorporating a supercharger 
and for those incorporating a single-
speed supercharger, the following series 
of runs shall apply: 
(1) A 30-hour run shall be conducted 

consisting of alternate periods of 5 
minutes at take-off power and speed, 
and 5 minutes at maximum best econ
omy cruising power or at maximum rec
ommended cruising power. 
(2) A 20-hour run shall be conducted 

consisting of alternate periods of V/z-
hours at maximum continuous power 
and speed, and hour at 75 percent 
maximum continuous power and 91 per
cent maximum continuous speed. 
<3) A 20-hour run shall be conducted 

consisting of alternate periods of l'/2 
hours at maximum continuous power 
and speed, and V2 hour at 70 percent 
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maximum continuous power and 89 per
cent maximum continuous speed 

i 4 > A 2 0-ho \ i T run shall be conducted 
consisting of alternate periods of 1;> 
hours at maximum continuous power 
and speed, and ' 2 hour at 65 percent 
maximum continuous power and 87 per
cent maximum continuous speed 

15 • A 20-hour run shall be conducted 
consisting of alternate periods of 1 4 
hours at maximum continuous power 
and speed, and 4 hour at 60 percent 
maximum continuous power and 84.5 
percent maximum continuous speed 
i6> A 20-hour run shall be conducted 

consisting of alternate periods of V? 
hours at maximum continuous power 
and speed, and ' 2 hour at 53 percent 
maximum continuous power and 79.5 
percent maximum continuous speed. 
< 7 > A 20-hour run shall be conducted 

consisting of alternate periods of 2 ^ 
hours at maximum continuous power 
and speed, and 2 l

2 hours at maximum 
best economy cruising power or at maxi
mum recommended cruising power. 
ib> Two'Speed engines. For engines 

incorporating a two-speed supercharger, 
the following series of runs shall apply: 
<1> A 30-hour run shall be conducted 

consisting of alternate periods in the 
lower gear ratio of 5 minutes at take-oS 
power and speed, and 5 minutes at maxi
mum best economy cruising power or at 
maximum recommended cruising power 
If a take-off rating is desired in the 
higher gear ratio. 15 hours of the 30-
hour run shall be conducted in the 
higher gear ratio in alternate periods of 
5 minutes at the observed horsepower 
obtainable with the take-off critical alti
tude manifold pressure and take-off 
speed, and 5 minutes at 70 percent high 
ratio maximum continuous power and 
89 percent high ratio maximum continu
ous speed. 

(21 A 15-hour run shall be conducted 
consisting of alternate periods in the 
lower gear ratio of 1 hour at maximum 
continuous power and speed, and l-j hour 
at 75 percent maximum continuous 
power and 91 percent maximum continu
ous speed. 
'3> A 15-hour run shall be conducted 

consisting of alternate periods in the 
lower gear ratio of 1 hour at maximum 
continuous power and speed, and 4 
houi at 70 percent maximum contvnuoui-
power and 89 percent maximum con
tinuous speed. 
i4) A 30-hour run shall be conducted 

:n the higher gear ratio at maximum 
continuous power and speed. 
'5) A 5-hour run shall be conducted 

consisting of alternate periods of 5 min
utes in t-ach of the supercharger gear 
ratios. The first 5 minutes of the test 
shall be conducted at normal rated speed 
in the higher gear ratio and the ob
served horsepower obtainable with 90 
percent of the normal rated manifold 
pressure in the higher gear ratio under 
sea level conditions The condition for 
operation for the alternate 5 minutes 
in the lower gear ratio shall be that ob
tained by shifting to the loner gear 
ratio at constant speed. 
i6> A 10-hour run shall be conducted 

consisting of alternate periods in the 

lower gear ratio of 1 hour at maximum 
continuous power and speed, and 1 hour 
a'. 65 percent maximum continuous 
power and 87 percent maximum contin
uous speed. 

17 > A 10-hour run shall be conducted 
consisting of alternate periods in the 
lower gear ratio of 1 hour at maximum 
continuous power and speed, and 1 hour 
at 60 percent maximum continuous 
power and 84 5 percent maximum con
tinuous speed. 

1 8 1 A 10-hour run shall be conducted 
consisting of alternate periods in the 
lower gear ratio of 1 hour at maximum 
continuous power and speed, and 1 hour 
at 50 percent maximum continuous 
power and 79.5 percent maximum con
tinuous speed. 

i9 > A 20-hour run shall be conducted 
consisting of alternate periods in the 
lower gear ratio of 2 hours at maximum 
continuous power and speed, and 2 hours 
a t maximum best economy cruising 
power and speed or at maximum recom
mended cruising power. 

'10' A 5-hour run shall be conducted 
in the lower gear ratio at maximum best 
economy cruising power and speed or at 
m a x i m u m recommended cruising power 
and speed. 

N o t t : Where simulated altitude test equip, 
ment ts not available and when operating In 
the higher gear ratio, the runs may be con
ducted at the observed horsepower obtained 
=ltb the critical attitude manifold pressure 
or specified percentages thereof, and the ruel-
alr nurtures may be adjusted rich enough w 
suppress detonation. 

'ci Helicopter engines. For engines 
to be eligible for use on helicopters, the 
following series of runs shall apply: 
'1> A 35-hour run shall be conducted 

consisting of alternate periods of 30 min
utes each at take-off power and speed, 
and at maximum continuous power and 
speed. 

<2' A 25-hour run shall be conducted 
consisting of alternate periods of 2Vi 
hours each at maximum continuous 
power and speed, and at 70 percent 
maximum continuous power at maxi
mum continuous speed. 
<3> A 25-hour run shall be conducted 

consisting of alternate periods of 2Vi 
hours each at maximum continuous 
power and speed, and at 70 percent 
maximum continuous power at 80 to 90 
percent maximum continuous speed. 

14) A 25-hour run shall be conducted 
consisting of alternate periods of 2V» 
hours each at 80 percent maximum con
tinuous power at take-off speed, and at 
80 percent maximum continuous power 
at 80 to 90 percent maximum continuous 
speed. 

<5< A 25-hour run shall be conducted 
consisting of alternate periods of 2% 
hours each at 80 percent maximum con
tinuous power at take-off speed, and at 
either maximum continuous power at 
110 percent maximum continuous speed 
or at take-ofi* power at 103 percent take
off speed, whichever condition results in 
the greater speed. 
<6» A 15-hour run Shall be conducted 

at 105 percent maximum continuous 
power and 105 percent maximum con
tinuous speed or at full throttle and cor

responding speed at standard sea level 
carburetor entrance pressure, provided 
that 105 percent of the maximum con
tinuous power is not exceeded. 
§ 13.155 Operation test. The opera

tion test shall include all testing found 
by the Administrator to be necessary to 
demonstrate backfire characteristics, 
starting, idling, acceleration, overspeed-
ing, functioning of propellur and igni
tion, and any other operational charac
teristic of the engine. 
5 13.156 Teardoion inspection. After 

completion of the endurance test the 
engine shall be completely disassembled 
and a detailed inspection shall be made 
of the engine parts to check for fatigue 
and wear. 
§ 13.157 Engine adjustments and 

parts replacements. During the block 
tests servicing and minor repairs of the 
engine shall be permissible. If major 
repairs or replacement of parts are 
found necessary during the tests or in 
the teardown inspection, the parts in 
question shall be subjected to such addi
tional tests as are found by the Adminis
trator to be necessary. 

S U B P A R T C — T U R B I N E E N G I N E S 

DESIGN AND CONSTRUCTION 
5 13.200 Scope. The provisions of this 

subpart shall apply to turbine engines 
<a> The engine shall not incorporate 

design features or details which experi
ence has shown to be hazardous or un
reliable. The suitability of all question
able design details or parts shall be es
tablished by tests. 
<b> The design and construction pro

visions of this subpart shall be applicable 
to the engine when it is installed, oper
ated, and maintained in accordance with 
the instruction manual prescribed in 
5 13.21 and when fitted with an appro
priate propeller <if used). 
5 13.201 Materials. The suitability 

and durability of all materials used in 
the engine shall be established on a basis 
of experience or tests. All materials 
used in the engine shall conform to ap
proved specifications which will Insure 
their having the strength and other 
properties assumed in the design data. 
§ 13.202 Fire prevention. The design 

and construction of the engine and the 
materials used shall be such as to mini
mize the possibility of occurrence and 
spread of fire because of structural fail
ure, overheating, or other causes. 
513.203 Vibration. The engine shall 

be designed and constructed to function 
throughout its normal operating range 
of rotational speeds and engine powers 
without inducing excessive stress in any 
of the engine parts because of vibration 
and without imparting excessive vibra
tion forces to the aircraft structure. 
5 13.204 Durability. All parts of the 

engine shall be designed and constructed 
to minimize the development of an un
safe condition of the engine between 
ov irhaul periods. 
5 13.205 Surge characteristics. The 

engine shail be free of detrimental surge 
throughout its operating range in the 
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minimum ambient air temperature in 
which it is to be operated. 
S 13.210 Fuel and induction system. 

<a> The fuel system of the engine shall 
t? designed and constructed to supply 
an appropriate mixture of fuel to the 
combustion chamber (s) throughout the 
complete operating range of the engine 
•tnder all flight and atmospheric con
ditions. 
(b) The intake passages of the engine 

through which air or fuel in combination 
with air passes for combustion purposes 
shall be designed and constructed to 
minimize the danger of ice accretion in 
such passages. The engine shall be de
signed and constructed to permit the 
use of a means for ice prevention. 
S 13.211 Ignition system. All engines 
shall be equipped with an ignition sys
tem for starting the engine on the ground 
and in flight. 
§ i.3.212 Lubrication system. The 

lubrication system of the engine shall 
be designed and constructed so that it 
will function properly in all flight atti
tudes and atmospheric conditions in 
which the airplane is expected to op
erate. 
5 13.213 Engine cooling. The engine 

shall be designed and constructed to pro
vide the necessary coolins under condi
tions ir. which the airplane is expected 
to operate. 
5 13.214 Engine mounting attach

ments. The mounting attachments and 
structure of the engine shall have suffi
cient strength, when the engine is 
mounted on an aircraft, to withstand 
the loads arising from the loading con
ditions prescribed in the airworthiness 
parts of the regulations in this subchap
ter applicable to the aircraft involved. 
§ 13.215 /Iccessorji attachments. Ac

cessory drives and mounting attach
ments shall be designed and constructed 
so that the engine will operate properly 
with the accessories attached. The de
sign of the engine shall incorporate pro
visions for the examination, adjustment, 
or removal of all essential engine acces
sories. 

BLOCK TESTS 
§ 13 250 General. The engine, in

cluding all essential accessories, shall be 
subjected to the block tests and inspec
tions prescribed in §§ 13.251 through 
13.257. In addition, throughout the 
tests, unless otherwise chosen by the 
applicant, the controlled air extraction 
shall be zero. 
5 13.251 Vibration test. A vibration 

survey shall be conducted to investigate 
the vibration characteristics of the en
gine over the operational range of rota
tional speed and engine power. If criti
cal vibration is found to be present in 
the operating range of the engine, 
changes in design of the engine shall be 
made for its elimination prior to the 

conduct of the endurance test specified 
in § 13.254, or the endurance test shall 
include operation under the most ad
verse vibration condition for a period 
sufficient to establish the ability of the 
engine to operate without fatigue failure. 
NOTE: The vibration survey usually need 

consist of external measurements only, un
less the Administrator finds that Internal 
measurements are necessary in a particular 
case. 

§ 13.252 Calibration tests. <a) The 
engine shall be subjected to such cali
bration tests as are necessary to estab
lish its power characteristics and the 
conditions for the endurance test speci
fied in § 13.254. The results of the power 
characteristics calibration tests shall 
constitute the basis for establishing the 
characteristics of the engine over its 
entire operating range of speeds, 
pressures, temperatures, and altitudes. 
Power ratings shall be ba?ed upon stand
ard atmospheric conditions. (See also 
§ 13.16 (d).) 
(b) Prior to the endurance test the 

power controHs) shall be adjusted to 
produce the maximum allowable gas 
temperatures and rotor speeds at take
off operating conditions. Such adjust
ment shall not be changed during the 
relevant calibration tests and the rel
evant runs of the endurance test. 
5 13,254 Endurance test. The endur

ance test of an engine with a representa
tive propeller (if applicable) shall 
include a total of 150 hours of operation, 
consisting of 30 periods of 5 hours each 
as specified in this section. It shall be 
permissible to conduct each run of the 
endurance test, except the runs pre
scribed in paragraphs (a) and (f) of this 
section, with one predetermined engine 
variable (i. e., speed or gas temperature) 
held constant and with the position of 
the power lever(s) recorded. The runs 
shall be performed in such order as is 
found appropriate by the Administrator 
for the specific engine. Each period of 
the 150-hour endurance test shall be 
conducted as follows: 
<a> Take-off and idling. One hour of 

alternate 5-minute periods shall be con
ducted at maximum take-off power 
and/or thrust and at idling power 
and/or thrust. In changing the power 
setting after each period, the power-
control lever shall be moved in the man
ner prescribed in paragraph (f) of this 
section. The developed powers and/or 
thrusts at take-off and idling conditions 
and their corresponding rotor speed and 
gas temperature conditions shall be as 
established by the power control(s) in 
accordance with the schedule estab
lished by the manufacturer. It shall be 
permissible to control manually during 
any one period the speed and power 
and/or thrust while taking data to check 
performance. 
<b> 91 percent take-off power and/or 

thrust. Thirty minutes shall be con
ducted at the power lever position cor
responding with either 91 percent take

off power a:.d/or thrust or maximum 
continuous power and/or thrust, which
ever is the greater. 
(c) Maximum continuous power 

and/or thrust. One hour and 30 minutes 
shall be conducted at the power lever 
position corresponding with maximum 
continuous power and/or thrust. 
(d) 90 percent maximum continuous 

power and/or thrust. One hour shall be 
conducted at the power lever position 
corresponding with 90 percent maximum 
continuous power and/or thrust. 
(e) 75 percent maximum continuous 

power and/or thrust. Thirty minutes 
shall be conducted at the power lever 
position corresponding with 75 percent 
maximum continuous power and/or 
thrust. 
(f) Acceleration and deceleration 

runs. Thirty minutes shall be conducted 
of accelerations and decelerations con
sisting of five cycles from idling power 
and/or thrust to take-off power and/or 
thrust and maintained at the take-off 
power and/or thrust for approximately 
30 seconds and at the idling power 
and/or thrust for approximately 5 
minutes. In complying with the provi
sions of this paragraph the power-con
trol lever shall be moved from one 
extreme position to the other ir. not more 
than 1 second, except where different 
regimes of control operations are incor
porated necessitating scheduling of the 
power-control lever motion in going from 
one extreme position to the other, a 
longer period of time shall be acceptable 
but in no case shall this time exceed 
2 seconds. 
(g) Starts. Seventy-five starts shall 

be made of which 30 starts shall be pre
ceded by a 2-hour shutdown. It shall be 
acceptable to make the remaining starts 
after the completion of the 150 hours of 
endurance testing. 
§ 13.255 Operation test. The opera

tion test shall include all testing found 
by the Administrator to be necessary to 
demonstrate starting, idling, accelera
tion, overspeeding, functioning of pro
peller (if applicable) and ignition, and 
any other operational characteristic of 
the engine. 
§ 13.256 Teardown inspection. After 

completion of the endurance test the en
gine shall be completely disassembled 
and a detailed inspection shall be made 
of the engine parts to check for fatigue 
and wear. 
§ 13.257 Engine adjustments and 

parts replacements. During the block 
tests servicing and minor repairs of the 
engine shall be permissible. If major re
pairs or replacement of parts are found 
necessary during the tests or in the tear-
down inspection, the parts in question 
shall be subjected to such additional tests 
as are found by the Administrator to be 
necessary. 
[P. H. Doc. 56-4854; Filed, June 19, 1956; 

8:55 a. m.| 


